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Article Info ABSTRACT

Article history: Objective: The aim of this study was to determine the effect of teaching cognitive
learning strategies on reading speed, comprehension, and memorization of easy and
difficult lessons in tenth grade experimental male students.
Methods: The research method was quasi-experimental, and the quasi-experimental
2024 design with an unbalanced control group was used. Among the male students of the
Accepted 2 December 2024 experimental course of the tenth grade (second cycle of secondary school) in Tehran in
the academic year 1401-1402; 50 students (including two classes of 25 students) were
selected using a multi-stage random cluster sampling method, and they were randomly
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Keywords: assigned to two experimental and control groups. First, in the pre-test, the students'
Teaching Cognitive Strategies,  reading speed, comprehension, and recall were measured using a mobile phone timer and
Reading Comprehension, aresearcher-made academic achievement test. After that, the experimental group received
Learning Strategies, 14 1-hour sessions of cognitive learning strategies training. However, the control group
Reading Speed, did not receive any special training. After completing the training, their reading speed,
Recall. comprehension, and recall were measured again.

Results: Data analysis using multivariate analysis of variance (MANOVA) for
differential scores (difference between pre-test and post-test scores) showed that teaching
cognitive learning strategies increased students' comprehension and memorization in easy
and difficult Persian literature and biology lessons at an alpha level of less than 0.05 and
had a positive and significant effect on reading speed in easy and difficult Persian
literature and easy biology lessons. However, it had no significant effect on reading speed
in difficult biology lessons.

Conclusions: The findings showed that by teaching cognitive learning strategies,
students' reading speed, comprehension, and retention can be increased. Accordingly, it
is suggested that teachers teach cognitive learning strategies to students.
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Extended Abstract
1. Introduction

Learning is one of the most important and complex topics in psychology and education and
has always accompanied humans since the beginning of their lives; and it is one of the
fundamental goals of educational systems. Teaching content in a way that increases learning
and retention is one of the challenges of education (Hunt and Ellis, 2003). Reading
comprehension is improved by explicitly teaching specific cognitive strategies; these
strategies enable learners to have a better understanding and comprehension of the reading
text (Ogwani, Okek, Osadi, Adimura et al., 2021). Learning strategies include cognitive and
metacognitive strategies (Rezaei Sharif and Laleh, 2018). Cognitive learning strategies are
strategies for retaining and combining new information and knowledge with previously
learned information and include review, elaboration, and organization (Roel et al., 2017).
Cognitive learning strategies are ways of learning (Sheikh-ol-Islami, 2017); and are one of
the main frameworks for understanding student learning (Kumar et al., 2016).

Research has shown that learning strategies improve comprehension (Mehdi Habib and
Hamid Abbas, 2018; Baser and Gorboz, 2017); increase learning rate (Moorhead, Rodiz,
and DelLozier, 2016); Academic success (Orcioli and Bluestone, 2013; Gunavan, 2016) and
increased academic motivation and enthusiasm (Djodin and Amir, 2018) have a positive
effect on reading performance, information processing speed, verbal memory, and visual
memory of dyslexic children (Yarmohammadian et al., 2015) and on memorization and
comprehension of the course material (Saif and Masrabadi, 2003). Also, research evidence
(Barberi et al., 2020) indicates the effectiveness of cognitive strategy components,
including: keyword method, making connections between information, and mental
imagery; on learning and retrieving information from students' memory. Teaching cognitive
strategies for learning to understand and read to students can be effective if they are
presented in their daily curricula and in the same content as the daily curriculum. For this
reason, the research seeks to determine whether teaching cognitive learning strategies has
an effect on students' reading speed, comprehension, and memorization. Therefore, the
purpose of the present study aims to determine the effect of teaching cognitive learning
strategies on students' reading speed, comprehension, and retention.

2. Materials and Methods

In the present study, a quasi-experimental design with an unbalanced control group was
used. The statistical population of the study was tenth grade male students in the
experimental sciences major in Tehran's public theoretical high schools in the academic
year 1401-1402. The study sample of 50 students consisted of two classes. One class (25)
students were assigned to the experimental group and the other class (25) to the control
group. Multi-stage cluster sampling method was used for sampling. First, one school was
selected from the twenty-two districts of Tehran, District 5, and from among the boys'
second-year high schools. Finally, two tenth grade classes of 25 students were selected from
the same school for the experimental major. Three time-keeping instruments, biology and
Persian literature textbooks for the same grade, and a researcher-made academic
achievement test for two biology and Persian literature courses were used to measure the
dependent variables.

3. Results

Data were analyzed using multivariate analysis of variance for differential scores of
memorization, comprehension, and reading speed for easy and difficult lessons. The results
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showed that there was a significant difference between the levels of training (training in
cognitive strategies versus no training) in the variables of memorization, comprehension,
and reading speed. [P<0.0001, F=0.90, (37, 12)]. Thus, it can be said that: training in
cognitive learning strategies had a significant effect on memorization, comprehension, and
reading speed for easy and difficult lessons. The results of one-way analysis of variance are
reported in the text of the MANOVA in Table 1.

Table 1. Summary of univariate analysis of variance for differential scores of dependent variables of the

study
dependent variables S.S d.f M.S F P n" Power
Speed reading easy literature 784.08 1 784.08
Error 755 92 18 15748 49,788 P<0.0001 0.509 1
Speed reading difficult
literature 99458 1 99458 10535 p<0.0001 0361  0.987
Error 2618 48 54.54
Easy biology speed reading 537.92 1 537.92
Eror 952 16 18 10837 27.117 P<0.0001 0.361 0.999
difficult biology speed reading 474.32 1 474.32
Error 5501 20 28 114 61 4.139 P<0.047 0.001 0.513
Easy literature memorization 283.22 1 283.22
Error 306.80 48 6392 4311 P<0.0001 0480 !
difficult literature
memorization 24642 1 24842 44057 peooo0l 0392 1
Error 382.08 48 7.96
Easy biology memorization 438.08 1 438.08
Error 282 24 28 S 88 74503 P<0.0001 0.608 1
difficult biology memorization 220.50 1 220.50
Error 34080 18 7102 31.049 P<0.0001 0.393 0.889
comprehension easy literature 100.82 1 100.82
Error 259 76 28 9576 10.526  P<0.002 0.180 0.968
Comprehension of difficult
literature 100821 10082 45104 peoooo1l 0239 0.968
Error 320.40 48 6.675
Comprehension of Easy
biology 15488 1 15488 1604 P<00001 0255 0978
Error 453.20 48 9.442
Comprehension of difficult
biology 19602 1 19602 5,608 pepoool 0200 0.994
Error 456.56 48 456.56

The results of Table 1 show that teaching cognitive learning strategies has a significant
effect on all dependent variables. However, teaching cognitive learning strategies does not
have a significant effect on reading speed of difficult biology lessons.

4. Discussion and Conclusion

In general, the results showed that cognitive learning strategies have an effect on students'
memorization, comprehension, and reading speed of easy and difficult subjects. Given that
cognitive strategies include memory, attention, and information reception, retention, and
processing, and metacognitive strategies include actions that monitor these elements,
training in cognitive and metacognitive strategies enables a person to monitor all actions
involved in a cognitive act from beginning to end and direct their learning flow in a way
that increases the productivity of their mental processes in relation to available time and
resources. As a result, it seems that this can lead to memorization, comprehension, and
improved reading. Therefore, successful students acquire more information by using
behaviors, thoughts, and actions of selecting, implementing, evaluating, and monitoring the
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strategies used, and can perform better by appropriately storing new knowledge in memory
and improving skills; using cognitive strategies helps to improve thinking and
comprehension. Students can regulate their reading by using learning strategies. This
method also increases students' critical thinking skills, increases their retention of material,
and helps improve students' reading ability, comprehension, and interest.

5. Ethical Considerations

Compliance with ethical guidelines: All ethical principles are considered in this article.
The participants were informed about the purpose of the research and its implementation
stages. They were also assured about the confidentiality of their information and were free
to leave the study whenever they wished, and if desired, the research results would be
available to them.

Funding: This research did not receive any grant from funding agencies in the public,
commercial, or non-profit sectors.

Authors’ contributions: Author has participated in the design, implementation and writing
of all sections of the present study.
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